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Specification 



WATERPROOF, MOISTURE-PROOF, DURABLE ELECTRET DIAPHRAGM 

The present utility model relates to an electret diaphragm for acoustic-electric 
conversion element, on which a layer of insulating medium film is fabricated. 

An electret diaphragm is a type of metallized paper having a diameter of about 5 
millimeters, that is, a macromolecular diaphragm plated with a layer of metallic film 
whose has a thickness not greater than several ten millimeters. A metallic loop or 
sheep is adhered, by means of conductive adhesive, to the side plated with metallic 
film, in order to enhance strength and to serve as an electrode. 

Currently, the industrial production of electret diaphragms is implemented 
through an electric corona process, and surface electron negative charges are injected. 
The stored charges will be discharged due to contact with mediums like water or 
vapor, so that electron charges are attenuated, leading to a shortened life of elements. 
In an even worse case, the elements cannot be used in any geographical region having 
a relative high humidity. 

An object of the present invention is to, without any attenuation of surface 
stored charges, fabricate a layer of insulting medium film on them, so that the stored 
charges are isolated from any conductor-like substance, such as water or vapor, to 
avoid occurrence of discharge and extend the lift of the electret. 

It is known that the surface stored charges on the electret diaphragm are 
vulnerable to conductor-like substance, such as water or vapor. Thus, during the 
fabrication of a blocking layer of insulting medium film, the electret diaphragm must 
be kept away from contact with any conductor-like substance. Otherwise, a 
signification part of the stored charges will be lost. Under the requirement of 
non-contact with any conductor-like substance during the fabrication of the insulting 
medium film, the best candidate method is "Cold Plasma Flowing Afterglow" method, 
because the method can satisfy the requirement. 

Plasmas generated by discharging of low-air-pressure glow are called cold 
plasmas, which have a thermodynamic equilibrium temperature just a little higher 
than room temperature. The discharging area of plasmas is also a glow region and is 
conductive. The substance composition within the glow region is highly complex, 
including atoms, molecules, electrons, positive and negative ions, photons, excited 
particles, free radical particles, etc. Positive and negative charges will be compounded 
rapidly at a position nearby or about 10 mm away from the glow region. Then, the 
remaining active particles include only free radical particles, which are 
non-conductive but can form a thin film through a process of free radical 



polymerization. At this moment, the non-conductive non-glow region is called "Cold 
Plasma Flowing Afterglow Region", and the polymerization is called "plasma induced 
polymerization". Accordingly, the electret diaphragm to be processed is at least 10 
mm away from the glow region. 

It is known that almost all organic monomers, such as ethylene, cinnamene, 
organic silicon, tetrafluoroethylene, siloxanes, can be formed into a film through the 
process of plasma induced polymerization. Some inorganic substances, such as CS 2 , 
can also be formed into a film through the process of plasma induced polymerization. 
Because the latter case can not be obtained in any other way, this fact provides an 
opportunity to select monomers as material. 

The film polymerized by monomers containing fluorin, such as 
tetrafluoroethylene, is good at not only insulating capability but also water resistance, 
that is, non-absorptive to water molecules. 

The film formed by the process of plasma induced polymerization has further 
advantages. For example, the formed film is an inter-joint thin film of thickness 
50-5000 angstroms, which is firmly adhered to the surface of the base material and 
compact without any needle hole. Such film is the idea water-resistant blocking layer 
of electret diaphragm. 

Thanks to the thinness of the diaphragm, the original dynamic, mechanic and 
useful electrical properties of the electret diaphragm will not be affected. 

By means of high frequency inductance external discharge, the plasma glow 
region is limited to a glass tube within a coil. Such arrangement is advantageous in 
that no pollution will be caused to the electrode material, and thus the formed 
diaphragm or film has a high performance in insulation. 

The flowing afterglow region has a temperature almost equal to the room 
temperature, because of glow discharge. Therefore, the support tray for the electret 
diaphragm can be metal, ceramic or plastic. The support tray can be driven by a motor 
to rotate slowly so that the electret diaphragm can be formed uniformly and evenly. 
There is no need for the electret diaphragm to be cooled in water. 

The present utility model can extend significantly the life of the electret 
diaphragm, because only a layer of insulting medium film for isolating the electret 
diaphragm from, for example, moisture or vapor, needs to be fabricated on the electret 
diaphragm. Meanwhile, because the electret diaphragm to be processed is disposed in 
the flowing afterglow region, the originally stored charges will not decrease during 
the process of fabricating the insulating film. 

If the polymerization and film formation are to be accelerated at the price of 



sacrificing some of the stored surface charges, the electret diaphragm can be disposed 
in a discharge glow region to be processed. In this case, the polymerization of 
monomers will be accelerated dramatically on the surface of the diaphragm, because 
there are the largest number and density of active free radical particles in the 
discharge glow region, and this is one of important factors for polymerization. In 
addition, other active particles may kind of catalyze the process of polymerization. 
Thus, it is possible to envisage an accelerated process of polymerization. The process 
of polymerization in the discharge glow region is called plasma polymerization. When 
there are a larger number and density of stored charged on the electret diaphragm, the 
plasma polymerization is applicable to process the electret diaphragm in order to 
speed up the fabrication, even with loss of some charges. 

Only a small amount of electrical energy is consumed by glow discharge. The 
thin film of a thickness 50-5000 angstroms also requires only a small amount of raw 
material. Besides, the raw material is a kind of commonly-used material of a lower 
price. Therefore, the production cost is low. The glow discharge belongs to 
galvanization, and thus causes no pollution to environment. The process of 
polymerization has a less strict requirement for vacuum degree, and thus a mechanic 
pump suffices, leading to a low cost of equipment without diffusion pump and 
condensation trap. 

Next, the present invention will be detailed with reference to the figures. Fig. 1 
is an exaggerated schematic diagram of structure of an electret diaphragm, whose 
actual diameter is about 5 mm. In the figure, reference number 1 denotes an insulting 
medium film generated by using the flowing afterglow, which film has a thickness of 
50-5000 angstroms. No sectional diagram is given in the figure. Reference number 2 
denotes a macromolecular film, into the upper surface of which stored charges are 
injected. Reference number 3 denotes a metal film, and reference number 4 denotes a 
metal loop. 

Fig. 2 is a schematic diagram of an apparatus for processing an electret 
diaphragm, in which reference number 1 denotes a barometer, reference number 2 
denotes a motor, reference number 3 denotes a mechanic vacuum pump, reference 
number 4 denotes a support tray, reference number 5 denotes the electret diaphragm, 
reference number 6 denotes a clock mantle, reference number 7denotes a high 
frequency power supply of 100-1000 watts, reference number 8 denotes a discharge 
inductance coil having 5-15 windings, reference number 9 denotes a glass tube having 
a diameter of 20-50 mm and having the inductance coil wound thereon. Reference 
number 10 is a gas flowmeter, reference number 11 is a needle valve, reference 
number 12 is a gaseous monomer source. If monomers are liquid, they need to be 
heated and transformed into gas. Operating parameters are pressure 0.05-50 torrs, gas 
flow l-150cc per minute in a standard condition, and processing time 0.5-20 minutes. 



Abstract 



An electret diaphragm having negative charges stored on its surface is a type of 
acoustic-electric conversion element, and the charges will be discharged when 
contacting with substances like water, vapor, etc. By using flowing afterflow, a layer 
of insulating medium film is formed on the surface of the electret diaphragm to isolate 
the charges from water, vapor and the like, without any loss of the original charges. In 
this way, the electret diaphragm is water and moisture resistant and has a longer life. 
Further, because the film is characterized in that it is thin, inter-joint, firmly adhered, 
compact and has no needle hole, the film will not impose any effect on the 
performance of the diaphragm. 



